Recent microeconomic studies have found considerable downward nominal wage rigidity (dnwr) for job stayers in oecd countries. The International Wage Flexibility Project (Dickens et al., 2007a) finds that, for all 16 countries studied, dnwr prevents wage cuts from taking place, with the fraction of wage cuts prevented being in the range of 4-58 percent (see literature review in section 1). However, when it comes to identifying the effects of dnwr on unemployment and output, the results are disputed. While Fehr and Goette (2005) show that dnwr is associated with higher unemployment in Swiss cantons in the low inflation period of the 1990s, consistent with Tobin's contention (Tobin, 1972) , the ecb's evaluation of its monetary policy framework, concludes that '. . . the empirical evidence is not conclusive, particularly for the euro area ' (ecb, 2003, page 14) .
One possible explanation for the disputable aggregate effects of dnwr, in spite of strong microeconomic evidence, may be that the dnwr at the individual level is undone by firm behaviour and market mechanisms. With annual job turnover rates above 20 percent, as is the case in many oecd countries (see Haltiwanger, Scarpetta, and Schweiger, 2006) , and generally higher worker turnover rates, rigid nominal wages for many individual job stayers need not imply the same rigidity of average wages. Indeed, studying the wage adjustments of different groups of Canadian employees, Fares and Lemieux (2000) find that the bulk of the real-wage adjustment over the business cycle is experienced by new entrants. Fares and Lemieux argue that this may explain why dnwr has little effect on aggregate wage setting, despite it being important for some groups of workers.
The lack of consensus on the macroeconomic effects of dnwr despite the clear evidence of dnwr for individual workers motivates a closer look at the link from individual dnwr to aggregate effects. We explore one part of this link: whether dnwr is apparent in aggregate wages. Specifically, we explore the existence of dnwr in industry-level wage data for 19 oecd countries, for the period 1973-99. If we do find dnwr in industry wages, it would be evidence that not all individual dnwr is undone by compositional effects and market forces. This would strengthen the ex ante case for the contention that dnwr affects output and employment, although it clearly provides no direct evidence. On the other hand, if we are not able to detect any dnwr in industry data, it is not likely that dnwr at the individual level have any effect on output and employment.
In line with previous studies, we construct the notional wage change distribution (i.e., the assumed distribution under flexible wages) on the basis of observations from country-years when the wage growth is high, and thus dnwr is not likely to bind. By comparing empirical and notional country-year specific wage change distributions, we can construct country-year specific estimates of the extent of dnwr, given by the deficit of wage cuts in the empirical samples.
The paper makes several contributions to the literature. First, we propose a novel method of testing the significance of dnwr, which we outline in section 2. The key methodological novelty of our approach is the way we test for the significance of our dnwr estimates. Specifically, we construct country-year specific probabilities of a wage cut from the notional country-year specific distributions. Hence we can compute the probability distribution for the number of notional wage cuts, and compare this distribution with the number of empirical wage cuts. Thus, we can calculate the exact p-value for the number of empirical wage cuts, under the null hypothesis of no dnwr, as given by the notional probabilities. The method is less data intensive than most of the previous methods, allowing us to use it on industry data.
Second, reflecting that we make use of industry data, we have broader coverage across countries and time than previous studies. Thus, we provide consistent evidence of dnwr on industry data across oecd countries over time in section 3. Third, in section 4 we explore how dnwr is affected by economic and institutional variables like inflation, unemployment, employment protection legislation, and union density, which is often difficult to evaluate in studies of a single country. We find that dnwr is more prevalent when union density is high. We do not find any significant effect on dnwr of strict employment protection legislation, although the point estimate is negative with a p-value of 12 percent, and the negative effect on the number of wage cuts is significant. This information is useful, as it sheds light both on possible explanations for dnwr and on how the extent of dnwr might be affected by economic policy. Section 5 concludes the paper. personnel files, survey data or administrative data. Inspired by the skewnesslocation approach of McLaughlin (1994) , these studies focus on the effect of inflation on the distribution of wage changes; some of the recent applications are Kahn (1997) , Christofides and Leung (2003) , Lebow, Saks, and Wilson (2003) , Nickell and Quintini (2003) , Kuroda and Yamamoto (2003) , and Elsby (2006) . Some studies extend this analysis by adding other explanatory variables that are usually included in wage equations; see e.g. Altonji and Devereux (2000) , Fehr and Goette (2005) and Knoppik and Beissinger (2003) . Multicountry studies by Dessy (2002) , Dickens et al. (2007a,b) , and Knoppik and Beissinger (2005) have strengthened the evidence of extensive dnwr in many oecd countries.
Microeconomic studies typically explore the change in the hourly earnings of job stayers, while the observational unit in our data is the change in the average hourly earnings for all workers in the industry. Numerically, there are two differences between these data types. First, our data are averaged over many workers. Second, our data are affected by compositional changes, since the wages of new workers differ from the wages of those who leave.
One implication of these differences, is that prevalent dnwr among individual workers in an industry, apparent in micro data by a spike in the wage change distribution at zero, would not imply that the industry wage change is zero. Hence, we cannot test for dnwr by looking for spikes. One would expect however that prevalent dnwr at the individual level in a industry in most cases would prevent the average wage change in the industry from being negative. Thus, we are looking for a deficit of negative changes in average wages in the industries. However, there is no one-to-one relationship between dnwr at the individual level and at the industry level. Even if there is considerable dnwr at the individual level, average wage growth at the industry level might be negative if workers with high wages quit, as is the case with older workers who retire. Alternatively, the change in average industry wages might be large positive, if other workers receive large wage increases.
Another issue is that a deficit of negative changes in average industry wages might also be caused by other mechanisms than dnwr, for example systematic cyclical compositional changes, as the share of low-skilled workers may decrease in recessions, pushing up average wages when they are most likely to fall (Solon, Barsky, and Parker, 1994 and Fares and Lemieux, 2000) . Such effects may also vary across industries and depend on the cyclical situation, for example if young workers with low pay in industries hit by bad shocks have a stronger tendency to leave their industry in a recession, thus diminishing the negative wage effect of the shock. Distinguishing between dnwr and such asymmetric effects requires a careful specification of the empirical test, which we shall return to below.
An entirely different matter is if binding dnwr for some workers affect the wages of other workers in the industry, so that the effect of average industry wages is undone. One such effect would be if firms respond to downward rigidity for some workers by giving lower wage increases to other workers, or by changing the composition of the workforce, as suggested by Fares and Lemieux (2000) . Workers who have their wages cut may also quit voluntarily, and new workers could take their job at the lower wage rate. Binding dnwr in one firm might also affect wages in other firms. For example, in recessions with negative productivity or demand shocks, firms that cannot lower their wages due to dnwr may respond by laying off workers, or at least by reducing the hiring of new workers. If workers have industry-specific skills, the higher number of unemployed workers might contribute to lower wages in other firms in the same industry where wages are flexible. If the lower wages induce other firms to take on more workers, the effects of dnwr in the inflexible firms will be offset. In these cases we will not detect any dnwr in our data.
On the other hand, if wages are rigid in other firms, for example due to unions or employment protection legislation, average wages in the industry will be affected by binding dnwr for some workers. The firms with rigid wages are unlikely to hire more workers, implying that the dnwr also affects industry employment. Thus, we see that whether dnwr at the individual level will affect employment at the industry level to a large extent depends on whether wage rigidity for some workers is reflected in lower wages elsewhere in the industry. A finding of significant dnwr in industry wages would consequently strengthen considerably the case for dnwr affecting output and unemployment.
Empirical approach
We use an unbalanced panel of industry-level data on the annual percentage growth of gross hourly earnings for manual workers from the manufacturing industry, mining and quarrying industries, electricity, gas and water supply industries, and construction industry of 19 oecd countries in the period 1973-1999. The countries included in the sample are Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, the uk, and the us. The main data sources for wages are harmonised hourly earn-ings from Eurostat and wages in manufacturing from ilo.
1 One observation is denoted ∆w jit , where j is the industry index, i is the country index, and t is the year index. All together, there are 9,509 wage-change observations distributed across 449 country-year samples, with an average of 21 industries per country-year. Figure 1 illustrates the data for Portugal over time (top) and for Portugal in 1998 (bottom) . We see that the median wage growth and dispersion fall over time, and that there were many observations of small wage increases in 1998. There are no nominal wage cuts in 331 (74%) of the country-year samples. We observe, however, Y = 324 events of nominal wage cuts, yielding an incidence rate of q = 3.4 percent of all observations. The appendix provides more details on the data. Specifically, Table A1 reports the detailed distribution of wage cuts and observations across countries and years.
Following previous literature, we test for the existence of dnwr by comparing the empirical distribution of wage changes to a postulated notional distribution, which is a counterfactual wage-change distribution assumed to prevail in the absence of dnwr. There are two key issues in this approach: how to derive the notional distribution, and how to statistically compare the empirical and notional distributions. As to the former, two main approaches have been used in the literature; it is either assumed that the notional wage change distribution is symmetric (see Lebow, Stockton, and Wascher, 1995; Card and Hyslop, 1997; and Dickens et al., 2007a) , or it is assumed that the shape of the notional wage-change distributions is common across time, (e.g. Kahn, 1997 and Nickell and Quintini, 2003) . Under the common shape assumption, the shape of the notional distribution is derived from years of high inflation, when presumably dnwr does not affect the wage-change observations. Elsby (2006) shows that if wages are rigid downwards, firms will respond by compressing wage increases. This would cause the symmetry method to downwardly bias the estimated dnwr. Thus, our main method is based on a common-shape assumption, but for robustness we also compare with results using the symmetry assumption.
One popular test of the common-shape type, suggested by Kahn (1997) , explores the effect of inflation on the height of histogram bars of the wage-change distribution. However, the Kahn test relies on the assumption that changes in inflation only affect the location of the wage-change distribution, and not the shape or dispersion. This property is violated in our case, as both inflation and wage dispersion fall over time in our data. Here we measure dispersion 0. 1. 2. 3. 4 1 9 8 1 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 Figure 1: Box plots of annual wage growth in Portugal (top), and histogram of annual wage growth in 1998 (bottom). The box plots illustrate the distribution of wage changes within a country-year. The box extends from the 25th to the 75th percentile, with the median inside the box. The whiskers emerging from the box indicate the tails of the distributions, and the dots represent outliers.
in the right part of the distribution which is unaffected by dnwr; specifically we use the difference between the 75th and 50th percentiles (P 75 − P 50). We find that for both P 75 − P 50 and inflation, a simple ols regression with country-fixed effects give a highly significant negative coefficient for the time trend. The Nickell and Quintini (2003) method is based on the approximation that the probability of a nominal wage cut is a function of the median and the dispersion of the wage changes, with a quadratic term in the former. This approximation is exact if the density function of wage changes is linear over the appropriate range, as would be the case for a triangular density function.
As we shall see in Figure 2 below, the density function in our data is highly non-linear in the range that is relevant for dnwr. Thus, this method also involves invalid assumptions in our data set. Our approach is to infer the shape or structural form of the notional distribution directly from the shape of the country-year samples with high nominal and real wage growth. Specifically, we assume that absent any dnwr, the notional nominal wage growth in industry j in country i in year t,∆w N jit , is stochastic with an unknown distribution G, which is parameterized by
, where µ N it is the median nominal wage growth, and σ N it is a measure of the dispersion of G. Thus, we allow the location and dispersion of the notional industry wage growth to vary across countries and years, to capture the large variation that exists across countries and across time with respect to monetary policy, wage setting, and industry structure. However, we impose the same structural form (or shape) of G in all country-years.
Imposing a common shape across countries and years as we do is a strong assumption, even if it is shared by the previous multi-country studies in the field referred to in section 1 above. Incidentally, an alternative twoparametric common-shape assumption, the normal distribution, which is common in regression-based studies, would not be suitable due to the higher peak and fatter tails of the empirical distribution (see Figure 2) . However, by allowing for country-year specific variation in the median wage growth and the wage growth dispersion, in line with Nickell and Quintini (2003) , our approach is less restrictive than other approaches often used in the literature. More importantly, the results from a number of alternative specifications of G, reported in section 3.1 below document that our results are robust.
Constructing the notional distribution
The structural form of the notional distribution G is constructed on the basis of a subset H of the sample, with S H = 1, 331 observations from the 66 countryyear samples where both the median nominal and the median real wage growth are located in their respective upper quartiles, so that downward rigidity is assumed not to affect the observations.
2 We derive a normalised specification of G, which we shall refer to as the underlying distribution, by adjusting these observations for their empirical country-year specific location and dispersion. As a further precaution to possible effects of dnwr and outliers, we follow Nickell and Quintini (2003) and measure the location µ N it by the median (rather than the mean), and the dispersion σ N it by the range between the 35th and the 75th percentiles (we use the 35th percentile to minimize the possible effect of dnwr; we have also tried other measures of dispersion with similar results). Formally, the underlying distribution is constructed using these 66 samples, subtracting the corresponding country-year specific median (µ it ) from the wage growth and dividing by the inter-percentile range (P 75 it − P 35 it ):
where subscript s runs over all j, i and t in the 66 country-year samples. x s should thus be thought of as an observation from the (normalised) underlying distribution X ∼ G(0, 1). There are clearly stochastic disturbances in the normalization due to the empirical country-year median µ it and the empirical inter-percentile range P 75 it − P 35 it being stochastic. However, as the underlying distribution consists of 1,331 observations, it should nevertheless give an accurate estimate of the shape of G. Figure 2 compares the underlying distribution (illustrated by the histogram and the kernel density in solid line) with the standard normal distribution (dotted line); we notice that the underlying distribution is slightly skewed to the right, with a coefficient of skewness of 0.26, and with fatter tails than the normal. Then, for each of the 449 country-years in the full sample, we consider the notional country-year specific distribution of wage changes formed by adjusting the underlying distribution for the country-specific empirical median and interpercentile range:
Thus, we have constructed 449 notional country-year distributions Z it ∼ G(µ it , P 75 it − P 35 it ), each defined by S H = 1, 331 notional wage-changes z s it = x s (P 75 it − P 35 it ) + µ it . These notional country-year distributions from which 2 Thus, in these country-year samples, the median nominal wage growth is above the 3rd quartile of 11.8 percent, and the median real wage growth is above 2.8 percent. Four of 1,331 observations in the subset H are below five percent nominal wage growth, of which only one is negative. ∆w N jit is drawn, have by construction a G distribution. They have thus the same shape across country-years, but their median and inter-percentile range are the same as their empirical country-year counterparts.
We then turn to the difference between dnwr at the individual and industry level. If there is no individual dnwr in an industry, the empirical industry level wage growth is equal to the notional, i.e. ∆w jit =∆ w N jit . If dnwr binds for some workers, without the effect on average wages being undone by resulting changes in the wages of other workers in the industry (as discussed in section 1), the empirical wage growth will be greater than the notional ∆w jit >∆w N jit . However, there is no direct link between the existence of dnwr and whether ∆w jit ≥0. Compositional effects like retirement of old workers with high wages, or alternatively wage cuts for some workers, may induce ∆w jit < 0 even if dnwr binds for some other workers. Furthermore, dnwr may bind for some workers, pushing ∆w jit above ∆w N jit , even if the average notional wage growth is positive, ∆w N jit ≥0. In spite of no direct link between the existence of dnwr and whether ∆w jit ≥0, it is clear that extensive dnwr, will reduce the likelihood of observing industries with negative wage growth, i.e. shifting probability mass of the empirical wage change distribution from below zero to above. Note also that in countries where union wage setting is dominant, dnwr is likely to affect many workers at the same time if it binds. Note also that the evidence from interview studies (e.g. Bewley, 1999) suggests that individuals are more willing to take wage cuts if they see that the firm or industry is really doing poorly. This would also seem to imply that if an industry is hit by a really negative shock, extensive wage cuts might be possible. Thus, in the empirical discussion below, we shall measure industry dnwr by a deficit of probability mass below zero, as compared to the notional wage change distribution. As we do not capture the effect of dnwr in industries where the change in the average wage is not pushed above zero, our estimates are really lower bounds for the prevalence of dnwr.
To what extent the probability mass is moved from below to above zero is clearly increasing in the prevalence of individuals affected by dnwr. However, it is also affected by the position of the notional wage change distribution. To given an extreme example, even if all job stayers are covered by dnwr, the industry wage growth may still be negative if the compositional effect is sufficiently large negative. Thus, we would expect positive, but not perfect correlation between measures of industry and individual dnwr.
Measuring dnwr
Our null hypothesis is that there is no dnwr, in which case ∆w jit =∆ w N jit is drawn from the distributions of Z it . The alternative hypothesis of dnwr corresponds to Prob(∆w jit < 0) < Prob(Z it < 0). Note that for all countryyear samples it, an estimate for the probability of a notional wage cutq it ≡ Prob(Z it < 0) is given by the incidence rate of a notional wage cut, i.e. the ratio of the number of notional wage cuts, #z s it < 0, to the total number of observations in the underlying distribution S H :
We estimate the extent of dnwr by comparing the incidence rate of notional wage cuts the incidence rate of empirical wage cuts, given by
where #∆w jit < 0 is the number of empirical wage cuts and S it is the number of observations, both in country-year it. For country-years where there is at least one notional wage cut, implying thatq it > 0, we can calculate the fraction of wage cuts prevented, fwcp, which is an often-used measure of dnwr, as
If, for example, the incidence of wage cuts in the empirical sample is half of that in the notional distribution, then fwcp = 0.5. Note that if the empirical incidence rate is larger than the notional, the fwcp is negative. Figure 3 illustrates these measures for Portugal in 1998 and France in 1981. By construction, the empirical distribution (histogram) and the notional distribution (for illustrative purposes, we use the kernel density) for the same country-year have the same median and inter-percentile range, but the shapes differ. For Portugal in 1998, the incidence rate of notional wage cuts is 0.22, while the empirical incidence rate is zero, clearly suggesting the existence of dnwr with a fwcp of unity. The empirical and notional incidence rates are zero for France in 1981, so the fwcp is not defined. This reflects that there is no information on which to estimate the extent of dnwr.
As there are only on average 21 industries in each country-year sample, there may be considerable stochastic disturbances in µ it , P 75 it − P 35 it , and q it , which induce considerable disturbances inq it and fwcp it . Thus, estimates of dnwr in single country-years will be imprecise, which is reflected in the large variation in incidence rates across country-years, see Table A2 in the appendix. However, averages ofq it and fwcp it for groups of country-years will be much more precise. Thus, we will focus on incidence rates and the fwcp at various aggregation levels: for countries, regions and periods, as well as for the full sample. estimate of dnwr, i.e. a downward bias in the estimated fwcp. We will return to this issue below.
Testing the significance of dnwr
As noted above, we test whether there is a deficit of wage cuts in the empirical distributions as compared to what one would expect if the empirical sample was drawn from a notional G distribution, i.e. without dnwr. Given the notional probabilitiesq it , this can be done by a straightforward use of the formulae for binomial distributions. Consider a subsample M consisting of all industry observations in a subset of all country-years, say all years for Portugal. Let D M denote the number of notional wage cuts in all years for Portugal when we draw from the notional distributions for Portugal, and Y M the empirical number of wage cuts in Portugal. Then, we reject our null hypothesis of no dnwr in Portugal if the probability that the number of notional wage cuts in Portugal being lower than the number of empirical wage cuts is less than 5 percent, i.e. if
The calculation of Prob(D M ≤Y M |H 0 ) is, however, extremely demanding computationally, not only for the full sample with 9,509 observations, drawn from 449 different binomial distributions, but also for separate countries.
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Thus, we compute the p-values on the basis of simulations instead. This is computationally much simpler, yet highly accurate as we use 5000 simulations.
Our simulation method specifically is as follows. For each country-year it in the full sample, we draw S it times (i.e., the number of industries in countryyear it) from a binomial distribution with probabilityq it . We then count the number of simulated wage cuts for the aggregation level of interest, Y M , and compare these with the total number of wage cuts in the corresponding empirical distribution, Y M ; e.g. we compare the simulated number of wage cuts for Portugal with the empirical one. We then repeat this procedure 5000 times, and count the number of times where we simulate more notional wage cuts than we observe, denoted #( Y M > Y M ). The Null hypothesis is rejected for subsample M with a level of significance at 5 percent if 1 − #( Y M > Y M )/5000 ≤0.05. We can also use the simulation results to obtain confidence intervals for our estimate of dnwr.
Results
For the whole sample, there are more simulated than observed wage cuts in all 5000 simulations. Thus we comfortably reject the null hypothesis of no dnwr with a p-value of 0, as reported in the bottom line of the first column of Table 1 . For the overall sample, the fraction of wage cuts prevented is fwcp = 1 − q/q = 1 − 0.034/0.046 = 0.259.
6 Thus, about one out of four notional wage cuts in the full sample does not result in an observed wage cut due to dnwr. Probably a better measure of the economic relevance of dnwr is the probability that dnwr prevents the industry wage change from being negative. The difference between the notional and empirical incidence rates, (q − q) is An estimate of this probability. For the overall sample, this fraction is 0.012, so about one out of 100 observations (industry-years) were pushed above zero by dnwr. We will refer to this probability as the fraction of industry-years affected. However, dnwr may affect the industry average wage without pushing it above zero as discussed in section 1 and section 2.1.
A number of interesting questions thus arise. Is there evidence for dnwr for different time periods, regions and countries? To what extent is dnwr related to labour market institutions? We first investigate whether dnwr has changed over time by splitting the sample into four subperiods: 1973-1979, 1980-1989, 1990-1994, and 1995-1999 . From Table 1 we see that the number (and incidence) of wage cuts has increased over time, as the average wage growth (and inflation) decreased, while unemployment increased. dnwr is statistically significant in all periods. In the high-inflation 1970s, the fwcp was 61 percent. In the 1980s, the fwcp had fallen to 40 percent, and then further to 23 percent in the early 1990s, and 16 percent in the late 1990s. However, the number of industry-years affected by dnwr increased from 0.4 percent in the 1970s to 1.7 percent in the late 1990s.
We then split the sample into four regions; Anglo (Canada, Ireland, New Zealand, the uk and the us), Core (Austria, Belgium, France, Germany, Lux- 
is the number of simulations where we simulate more wage cuts ( Y ) than we observe (Y ). q andq are the empirical and average simulated incidence rates, respectively. Table 1 embourg and the Netherlands), Nordic (Denmark, Finland, Norway and Sweden) and South (Italy, Greece, Portugal and Spain), and report the results for these areas in columns 2-5 in Table 2 . Note that the regions by and large consist of countries with rather similar labour market institutions (see discussion in section 4). We find significant dnwr at the one percent level for all regions. The fwcp is relatively high in two regions: 50 percent in the Nordic countries and 41 percent in the South. In the Anglo and Core groups, the fwcp is considerably lower, around 20 percent. This difference is roughly in line with what one would expect in view of the cross-country differences in labour market institutions across regions (in Tables A3-A6 in the appendix, we report country-specific indices for labour market institutions). Based on a theoretical framework that allows for bargaining over collective agreements as well as individual bargaining, Holden (2004) argues that workers who have their wage set via unions or collective agreements have stronger protection against a nominal wage cut-thus the extent of dnwr is likely to increase given the coverage of collective agreements and union density. For non-union workers, the strictness of the employment protection legislation (epl) is important to their likelihood of avoiding a nominal wage cut. Thus, one would expect considerable wage rigidity in the Nordic countries, where both union density and bargaining coverage are high, and the epl is fairly strict (excepting Denmark). One would also expect considerable wage rigidity in southern Europe, as epl is very strict and bargaining coverage is fairly high, even if union density is on the low side. In the Core region, even if the bargaining coverage is fairly high, and the epl is fairly strict, union density is lower than in the Nordic countries, and epl is less strict than in the South, so one would expect some, but weaker dnwr. Finally, in the Anglo countries, union density is lower and epl is weaker than in the other regions, so this is where one would expect the weakest dnwr. In section 5 below, we analyse the effect of the institutional variables further.
In Table A7 in the appendix, we report results from splitting the sample by combining regions and sub-periods. This implies a smaller number of observations behind each test statistic and, as expected, this reduces the significance levels. It is nevertheless an interesting feature that the fwcp increased in the late 1990s in the Nordic countries, in contrast to the consistent reduction over time in the other three regions. The fraction of industry-years affected by dnwr has increased in the Nordic region and in the South, while a more mixed picture seen in the Anglo and the Core regions.
In Table 3 , we report the results concerning individual countries. We observe that for all countries except Canada, France, Germany, Greece, and Spain, the simulations indicate some dnwr, as some notional wage cuts are prevented (fwcp > 0.2). As these results are also based on fewer observations, the significance levels are lower. dnwr is, however, significant at the 5 percent level for Austria, Belgium, Denmark, Ireland, Italy, Luxembourg, the Netherlands, New Zealand, Portugal, and Sweden, and at the 10 percent level for Finland. It is noteworthy that the fwcp is above 45 percent for all the Nordic countries. A surprising result is that the South splits in two, with strong dnwr in Portugal and Italy, and no dnwr in Spain and Greece. The fraction Notes: T is the number of years. See also Table 1 of industry-years affected by dnwr is highest in Portugal (4.5 percent) and in the Netherlands (3 percent).
To explore the precision of our dnwr measures, we compute 90 percent confidence intervals for the fwcp based on the distributions from the simulations. Figure 4 presents these intervals for all the categories. The confidence intervals are fairly large, and with few exceptions, we are not able to conclude that the fwcp are significantly different from one another, despite the variation between the estimates.
In view of this large uncertainty, one should be careful when interpreting the differences between the countries. Nevertheless the estimates may be useful as a benchmark when comparing with estimates from microeconomic studies. Figure 5 compares our estimates of the fwcp with those reported by Knoppik and Beissinger (2005) and by Dickens et al. (2007b) . Remember that because of aggregation and compositional effects, our estimates of fwcp at the industry level is different than the estimates of fwcp at the individual level. Yet it is interesting to note that there is some correspondence across countries, with correlation coefficients of 0.65 and 0.25, respectively. The outliers in both cases are Greece and France. For France, our low estimate is consistent with Biscourp, Dessy and Fourcade (2004) , who find considerable wage flexibility in France. For Greece, on the other hand, our negative estimate seems questionable. Indeed, our estimate based on country-specific underlying distributions (reported below) is much closer to the microeconomic estimates (equal to 0.27), although it is not significant. For the us, Lebow, Saks, and Wilson (2003) estimate the fwcp to be about one-half, which is between our and Dickens et al. (2007a) , although somewhat closer to the latter. Interestingly, our finding of strong dnwr for Portugal is consistent with that country's institutional feature that a nominal wage cut for a job stayer is illegal.
Robustness
In this section we'll consider robustness along three dimensions: the construction of the nominal country-year samples, the statistical comparison of the notional and empirical distributions, and the distinction between dnwr and downward real wage rigidity (drwr). As to the first dimension, our results so far are based on the assumption of a common shape across countries and years, where the shape is constructed by use of 66 country-year samples with high median nominal and real wage growth. The restriction to high wage growth samples was made to ensure that the shape of the underlying distribution is not affected by dnwr. Yet it may also involve other pitfalls. For example, country-year samples with high nominal and real wage growth may to a large extent be years with a boom, which may affect the results if there are asymmetric compositional changes in booms, cf. discussion in section 1 above. Thus, we also implement our method with a number of alternative ways of constructing the underlying distribution.
First, we have constructed separate country-specific underlying distributions, G i , based on all observations for each country, and for each time period in Table 1, G period , and then proceeded with the method as before. Figure 6 shows that the estimates based on country-specific underlying distributions are fairly similar to those based on the common shape assumption (with Finland and Greece as the most notable exceptions), while the estimates based on period-specific underlying distributions are very close to the common-shape estimates. Because these other underlying distributions also include countryyear samples with low median wage growth, and thus also samples where dnwr binds, the shape of the underlying and notional distributions will be compressed. As mentioned above, this will induce a downward bias in the estimated dnwr. Indeed, we find somewhat less dnwr, with an overall fwcp equal to 18 percent (country-specific) and 20 percent (period-specific) (see Table A8 in the appendix).
7 On the other hand, as these sub-samples include all years, and thus both booms and recessions, the associated underlying distributions should not be affected by possible asymmetric compositional changes. This strengthens our interpretation that the deficit of wage cuts in the empirical distributions is indeed caused by dnwr. We have also performed the method with the underlying distribution based on observations from countryyears with inflation above 5 percent in one specification, and from countryyears before 1993 in another, with results very similar to the period-specific results.
We also undertake the method with a symmetry assumption inspired by Lebow, Stockton, and Wascher (1995) and Card and Hyslop (1997) , where the notional distributions are constructed from the empirical ones by replacing observations below the median in all country-years with observations from the upper half of the distributions. Thus, all country-year notional samples are symmetric, but the shape of the distributions differ across country-years. The results turned out to be very similar to the results from the main specification (see Table A8 ). The estimated fwcp are, however, somewhat lower, which is consistent with a possible downward bias of the symmetry approach, if dnwr makes firms compress wage increases, as is suggested by Elsby (2006) .
Observe that the symmetry approach involves no assumptions of equal shape across country-year samples. In contrast, the main approach makes no assumptions regarding symmetry. This implies that these two approaches are based on orthogonal assumptions. We believe that the very similar results from two orthogonal approaches is strong evidence in favour of the robustness of our results.
The second dimension is the robustness of our new method for a statistical comparison of the notional and empirical samples. As noted above, there is a possible downward bias in our method, if dnwr despite our precautions have compressed the underlying distribution or inter percentile ranges in some country-years. One way of exploring the quantitative importance of this bias is to contaminate the data by adding dnwr, and then see to what extent we are 7 One may wonder how we can detect any dnwr at all when we compare each countryyear sample with an underlying distribution constructed on the basis of all country-year samples. Then, by construction, if some country-year samples have thinner left tails than the underlying distribution (which we interpret as dnwr), other country-years will have thicker left tails. The point is that these other country-year samples with thicker left tails have higher median wages, so that the thicker left tail does not involve many wage cuts. able to detect the dnwr that we have added. If the downward bias is severe, we would presumably detect much less dnwr than we have added. Specifically, we pick ten countries evenly from the four regions (Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Portugal and the us), and by random selection we eliminate half of the nominal wage cuts in each country by setting the associated nominal wage change to zero, thereby reducing the number of wage cuts from 324 to 238. Due to integer restrictions, we in practice eliminate 48 percent of the nominal wage cuts (in Portugal we eliminate one out of three observed wage cuts). Again, we apply our procedure with the contaminated data. With a perfect method, this would reduce the fraction of wage cuts realised (which is equal to one minus the fraction of wage cuts prevented) by on average 48 percent in these countries, without affecting the fraction of wage cuts realised in the other countries.
The results are promising. For the affected countries, the average fraction of wage cuts realised is reduced by 46 percent, as compared to the original results, see Table 4 . Taken at face value, these results suggest that our method on average is able to detect 96 percent of the total dnwr in the data (calculated as the computed reduction of 46 percent as compared to the constructed reduction of 48 percent, where 46/48 = 0.96). The variation among the ten countries is fairly small, varying from a minimum of 42.1/48.4 = 87 percent for Belgium to a maximum of 100 percent for Finland, Germany, Greece and Ireland. For the other countries, the fraction of wage cuts realised is hardly affected (on average, it decreases by 0.3 percent, with a maximum of 2.2 percent for Norway). These results suggest that the downward bias in the estimated dnwr due to dnwr affecting the notional distribution and/or the inter-percentile ranges is likely to be very small.
The third dimension is whether our results in reality should be attributed to downward real wage rigidity (drwr). Barwell and Schweitzer (2007) , Bauer et al. (2007) , and Devicienti, Maida, and Sestito (2007) find evidence for drwr in the uk, Germany, and Italy, while Dickens et al. (2007a) find drwr in all the 16 oecd countries they study. These results also indicate that by not allowing for drwr, there is a risk that the extent of dnwr is overestimated. In our data, however, almost 30 percent of all observations are negative real wage changes, by itself a clear sign that if drwr exists, it is certainly not absolute.
It is hard to distinguish between dnwr and drwr, particularly in industry data, where random components will imply that we are unlikely to find sharp effects exactly at the threshold points of zero nominal and real growth. In a companion paper, Holden and Wulfsb erg (2007), we address this issue more thoroughly. Here, we limit ourselves to a simple exercise to shed light on the possible quantitative effects of drwr on our results. We add drwr to our data set by randomly eliminating 20 percent of all observations of real wage cuts (618 observations), and by setting the associated nominal wage change equal to the rate of inflation. This reduces the total number of nominal wage cuts by 18 percent, from 324 to 265, with a potentially strong impact on any findings of dnwr. However, even when applying our method with the manipulated data, it turns out that our measure of dnwr is not much affected: Eliminating real wage cuts involves a compression of the notional wage-change distributions, implying that the overall fwcp increases by only four percentage points (from 26 to 30 percent). Thus, we conclude that while drwr may have affected our results, it seems unlikely that the effect is large, in view of the fact that a fairly strong drwr of 20 percent had a very limited impact on our results.
dnwr and labor market institutions
While the previous analysis documents the existence of dnwr, it does not explicitly investigate whether dnwr depends on economic and institutional variables. As mentioned above, Holden (2004) shows that the extent of dnwr is likely to decrease with inflation (in a non-linear way), as well as on institutional variables like the strictness of the epl and union density or bargaining coverage. Furthermore, high unemployment may weaken workers' resistance to nominal wage cuts. Thus, we regress the extent of dnwr as measured by the fwcp in each country-year sample on inflation, inflation squared, unemployment, and institutional variables to test whether the these variables are related to dnwr. Regrettably, the data for institutional variables apply to the whole economy, and not to the specific industry sectors. The coefficient estimates for these variables might be biased downwards, as variation in, for example, density or coverage in other parts of the economy would affect the density and coverage variable, but presumably not affect wage setting in the industry sector. On the other hand, if we do find an effect, it seems likely that it will be due to the data capturing the relationship that we are interested in. Technically, we undertake Poisson regressions where the number of observed wage cuts in each country-year sample, Y it , depends on the average number of simulated wage cuts for each country-year sample, Y it , and the explanatory variables mentioned above, x it . A Poisson regression seems appropriate, as Y it is the number of times we observe an event (see Cameron and Trivedi, 1998) . The conditional density of the number of observed wage cuts in the Poisson model is
Furthermore, we assume that the Poisson parameter, λ it , is given by
where βis the unknown parameter vector we want to estimate. Because
it and using the definition of the fwcp we get
where ε it is an error term. In columns (1)- (6) of Table 5 we present both pooled and fixed effects estimates of different specifications of (8). For the pooled estimates we report 'normal' standard errors and robust standard errors where the observations are clustered by country. In column (1) and (2) we include inflation, inflation squared and unemployment as regressors, leaving out the institutional variables. In column (3) and (4) we add union density as regressor and in column (5) and (6) we also add epl. Since the notional incidence rate is zero in 140 country-year samples, implying that the fwcp is not defined, these observations are excluded from the Poisson regressions.
it ) =λ it , an implicit assumption by the Poisson distribution, is accepted easily in all these model specifications. (1)- (6) and from negative binomial regressions in columns (7) and (8) Notes: (i) * and * * indicates significance at 10% and 5% levels using robust standard errors in pooled regressions.
(ii) Luxembourg is excluded because of lack of epl data. In addition, Italy is excluded from the fixed effects models as there are no observed wage cuts in this country. (iii) There are fewer observations in column (1)-(6) because the fraction of wage cuts realised is not defined in 140 country-years where the notional incidence rate is zero.
Because there is little variation within each country especially in the institutional variables, it is hard to obtain precise estimates controlling for fixed effects, which shows up in the statistically insignificant fixed effects estimates in columns (2), (4), and (6). The pooled estimates in columns (1), (3), and (5), however, are significant indicating that higher unemployment and lower inflation increase the fraction of wage cuts realised and thus reduce the fwcp as expected. The effects of inflation and unemployment are robust to the inclusion of labor market institutions. In column (3) and (5) we find a significant negative effect of union density on the fraction of wage cuts realised, implying a positive effect on the fwcp. epl has also a positive effect on the fwcp, but the effect is not significant with a p-value of 12 percent. Figure 7 confirms that there is a clear positive relationship between the country average fwcp and union density while the relationship between the fwcp and epl is less clear. In particular for countries with strict epl there are wide differences in the estimated fwcp.
In order to illustrate the economic significance of the estimates, we use the pooled model in column (5). According to these estimates a reduction in union density from 75 percent to 25 percent would raise the fraction of wage cuts realised by a factor of 1.6 (= exp(−0.966(−0.5))); for Finland, the fraction of wage cuts realised would increase from 33.8 to 54.8 percent.
As a further test of the effect of institutions on dnwr, we exploit the idea that in the absence of dnwr, the institutional variables should not be able to explain the country-year variation in the empirical incidence rate of wage cuts. Thus, we do the same regressions as above, but without including the notional incidence rates in the regressions. While this involves loss of information, it also has the advantage that it does not rely on a specific distribution of the notional wage changes, making it complementary to the former regressions. Here we also include the 140 observations that were lost due to a zero notional incidence rate. Thus, in column (7) and (8) we estimate the pooled and fixed effect of the explanatory variables on the empirical incidence rate of wage cuts, instead of the fraction of wage cuts realised. In other words, in this model we let the expected number of wage cuts, i.e. λ it , depend on the number of observations (i.e. industries) in the country-year sample, S it , instead of Y it :
With this specification the poisson restriction E(Y it | S it , x it ) = Var(Y it | S it , x it ) =λ it is rejected, hence we use the negative binomial regression model, which allows for 'overdispersion'. In accordance with the theoretical predictions, epl, union density, and inflation, all have a negative effect on the incidence of nominal wage cuts, although this time it is union density which is not statistically significant. In our view the finding of a significant negative effect of epl on the incidence of wage cuts even when controlling for fixed effects, strengthens the interpretation that strict epl induces more dnwr, despite the insignificant effect in the regressions above. The quantitative impact of the institutional variables is fairly large, but the effects differ according to the method applied. Using the point estimates from the fixed effects model, a reduction in the epl index by 1.5 units, from the strict level in Portugal to the medium level of Austria or Sweden for example, would increase the incidence of nominal wage cuts by a factor of exp(−0.716(−1.5)) = 2.9. The incidence of wage cuts in Portugal would thus increase from 0.7 percent to 2.0 percent.
Note that the positive correlation we find between epl and dnwr also supports our interpretation that the finding of a deficit of nominal wage cuts is indeed dnwr; if a deficit of wage cuts is not caused by dnwr, but is due to a positive compositional effect in average wages caused by young, low wage workers being kicked out of industries taking a bad shock, it would imply a negative correlation between our dnwr-estimates and epl, as the latter would reduce firings under negative shocks. We have also included other institutional variables: bargaining coverage, temporary employment, and indices of centralisation and coordination, as suggested by Dessy (2002) . However, these variables generally had much lower explanatory power than the variables that are included in Table 5 .
Our results are in contrast to recent evidence based on microeconomic data reported in Dickens et al. (2007a) . Using ols, with the fwcp as the dependent variable, they find weak and insignificant effect of epl, and the effect of union density is even negative, although only significant at the 10 percent level. Incidentally, applying ols to our data, union density is the only significant variable, but with a positive effect on dnwr. More interestingly, however, our discussion in section 2 does suggest that epl and unions will have stronger to the Poisson assumption that the variance and the mean are equal. Using a goodness-of fit test from a Poisson regression of Y it /S it , we reject no overdispersion with χ 2 (416) = 634.6. Specifically, we use two alternative specifications for the error term: (i) ε it ∼Γ(1,δ), and (ii) ε it ∼Γ(1, φ i e −αi ). Including a Gamma-distributed error term, ε it , allows the varianceto-mean ratios of Y it to be larger than unity. (6) and (i) together yield the pooled negative binomial regression model. In (ii), we also include a country-specific fixed effect, α i , to allow for a country-specific variance-to-mean ratio (see Hausman, Hall, and Griliches (1984) for details).
9 Dickens et al. (2007a) find that union density is positively associated with drwr, however, significant at the 10 percent level.
effects on dnwr in industry wages than individual wages, consistent with our findings. The reason is that for individual workers the industry effect of dnwr might be undone if there is flexible wage setting for other workers or in other firms. However, in country-years with strict epl and unions, wage setting is unlikely to be that flexible. For example, a firm for which wages are set in a union contract would, in most cases, be unable to circumvent wage rigidity by replacing high wage workers with workers with lower wages.
To investigate whether the change in dnwr over time as reported in Table  1 is significant, we undertake Poisson regressions of the fraction of wage cuts realised with respect to a time trend. We obtain a trend coefficient of 0.036, which is significant at the 1 percent level, which allows us to conclude that dnwr, as measured by the fwcp, has fallen over time. Adding a time trend in the regressions in Table 5 gave positive significant coefficients in the models for the incidence of wage cuts, but not in the models for the fraction of wage cuts realised. The trend coefficient in the fixed effects model is 0.065, implying that the predicted change in the incidence of wage cuts over a period of 27 years increases by a factor of 5.8 (= exp(0.065 (27))). The overall increase was, however, much greater; as shown in Table 1 , the incidence of wage cuts increased from 0.23 percent in the 1970s to 9.15 percent in the late 1990s. Overall, these results indicate that the reduction in dnwr over time (as measured by fwcp) is explained by the evolution of the economic and institutional variables, while there may have been an additional reduction over time in the incidence of wage cuts.
Conclusions
Based on a novel method, we document the existence of downward nominal wage rigidity (dnwr) for manual workers in 19 oecd countries over the period 1973-1999, using data for hourly nominal wages at the industry level. Overall, we find that one out of four of the wage cuts that should have taken place under complete flexibility (notional wage cuts) were prevented by dnwr, while slightly more than 1 percent of all industry-year observations have been affected by binding dnwr. To explore the robustness of our results, we have undertaken a number of different specifications of the key assumptions, that qualitatively yield the same results.
Our paper makes four main contributions to the literature on dnwr. A number of recent microeconomic studies, for many different countries, have documented that individual wages for job stayers are rigid downwards. However, the effects on aggregate output and unemployment are disputed. One possible reason for this discrepancy is that compositional changes at the firm or industry level may undo wage rigidities at the individual level. Indeed, this view is consistent with the findings of Fares and Lemieux (2000) , who find that most of the real-wage adjustment over the business cycle is related to new entrants. If the aggregate wage effect of binding dnwr for some workers is offset by lower wages of other workers, the rigidity is also unlikely to affect output and unemployment. By documenting the existence of dnwr in industry-level wage data, we show that firm behaviour and market mechanisms may diminish, but do not remove, rigidity at the individual level. In this sense, we view our study as complementary to the increasing number of microeconomic studies of dnwr.
Second, we find that higher union density lead to stronger dnwr, in the sense that more wage cuts are prevented. Stricter employment protection legislation (epl) also reduces the incidence of nominal wage cuts. The estimated effects of the institutional variables that we find are fairly strong. For example, if the epl goes from a strict to a medium level, this would, according to the point estimates, raise the incidence of nominal wage cuts in Portugal from 0.7 to 2.3 percent. A reduction in union density from 75 percent to 25 percent would raise the fraction of wage cuts realised by a factor of 1.6 (= exp(−0.966(−0.5))); for Finland, the fraction of wage cuts realised would increase from 33.8 to 54.8 percent. Thus, our results suggest that changing labour market institutions would have a considerable impact on wage rigidities.
The effect of institutional variables is consistent with differences in dnwr across countries. Looking into four groups of countries, we find stronger dnwr in two regions: the South (Italy, Greece, Portugal, and Spain) and the Nordic region (Denmark, Finland, Norway, and Sweden) , where epl is stricter and/or unions are stronger, than for the other groups; the Core (Austria, Belgium, France, Germany, Luxembourg, and the Netherlands), and the Anglo region (Canada, Ireland, New Zealand, the uk, and the us).
These findings are also important from a theoretical point of view, as they strengthen the case that dnwr is partly caused by contracts and institutional features, in a individual bargaining framework as argued by MacLeod and Malcomson (1993) , and in a collective agreement framework as argued in Holden (1994) . Interestingly, the microeconomic study by Dickens et al. (2007a) does not find the same positive effect of union density on dnwr that we do. One possible explanation for this difference is that dnwr for individual workers can be undone by wage flexibility for other workers or in other firms, unless this flexibility is prevented by union contracts and possibly also by strict epl. For example, for a firm facing a union contract, it would be difficult to circumvent wage rigidities by replacing high-wage workers with low-wage workers.
However, as we have not be able to test for fairness and morale explanations of dnwr, such hypotheses remain speculative. Furthermore, as argued by Holden (1994) , these explanations are likely to be complementary in the sense that fairness and contractual explanations may reinforce each other.
Third, we find that dnwr in the form of the fraction of notional wage cuts that is prevented by dnwr has fallen over time. For all countries together, the fwcp by dnwr has fallen from 60 percent in the 1970s to 16 percent in the late 1990s. The Nordic countries are an exception; for this group, the fraction of wage cuts prevented is highest in the late 1990s. Most of this reduction in dnwr can be explained by the change in economic and institutional variables, by less strict employment protection legislation, by lower union density, and by higher unemployment. However, the reduction in inflation implies that many more industries were affected by dnwr in the 1990s than the 70s, even if the fraction of wage cuts that is prevented by is dnwr was much lower in the latter period. We find that the fraction of industry-years affected by dnwr has increased from 0.4 percent in the 1970s to 1.7 percent in the late 1990s.
Fourth, we make a methodological innovation to this literature by proposing a new method for statistical comparison of the notional and empirical samples. We observe that the incidence rates of nominal wage cuts in the notional country-year samples can be viewed as country-year specific notional probabilities of a wage cut. Thus, conditional on the notional distributions, we can compute the exact p-values for the number of wage cuts in various subsamples by use of formulae for binomial distributions. This method can also be used on micro data. For example, with panel data for wages at firm level, one may explore possible differences in dnwr across industries or regions.
We have not tried to investigate the effects of possible dnwr on output and employment. To do this in a meaningful way would require a more extensive data set in terms of variables, yet it seems as an important extension of our present work.
Overall, our finding of dnwr yields clear additional support to the idea that dnwr has a moderate impact on firms' wage costs in many oecd countries, especially in Europe. Lower union density and higher unemployment, and possibly also weaker employment protection legislation, have led the fwcp by dnwr to fall over time. Yet the fraction of total industries that have been affected by dnwr has increased over time, due to the lower rates of inflation and lower nominal wage growth in recent years.
A Appendix
We have obtained wage data from Eurostat for all countries except Austria, Canada, Finland, New Zealand Norway, Sweden, and the us (see below). The precise source is Table hmwhour in the Harmonized earnings domain under the Population and Social Conditions theme in the newcronos database. Our wage variable (hmwhour) is labeled Gross hourly earnings of manual workers in industry. Gross earnings cover remuneration in cash paid directly and regularly by the employer at the time of each wage payment, before tax deductions and social security contributions payable by wage earners and retained by the employer. Payments for leave, public holidays, and other paid individual absences, are included in principle, in so far as the corresponding days or hours are also taken into account to calculate earnings per unit of time. The weekly hours of work are those in a normal week's work (i.e., not including public holidays) during the reference period (October or last quarter). These hours are calculated on the basis of the number of hours paid, including overtime hours paid. Furthermore, we use data in national currency, and males and females are both included in the data. The data for Germany does not include gdr before 1990 or new Länder.
The data are recorded by classification of economic activities (nace Rev. 1). The sections represented are Mining and quarrying (C), Manufacturing (D), Electricity, gas and water supply (E), and Construction (F). We use data on various levels of aggregation from the section levels (e.g., D Manufacturing) to group levels (e.g., DA 159 Manufacturing of beverages), however, using the most disaggregate level available in order to maximize the number of observations. If, for example, wage data are available for D, DA 158 and DA 159, we use the latter two only to avoid counting the same observations twice.
Wage data for Austria, Canada, Finland, New Zealand, Sweden and the us are from Table 5B 'Wages in manufacturing' in laborsta, the Labour Statistics Database, ilo. The data are recorded by isic at the three digit level covering the same sectors as the Eurostat data. Wage data for Norway are from Table 210 The average number of observations per country-year sample is 20.5, with a standard error of 4.7. The distribution of the number of wage cuts relative to the number of observations on years and countries are reported in Table  A1 .
We have removed ten extreme observations from the sample. Data for inflation and unemployment are from the oecd Economic Outlook database.
The primary sources for the employment protection legislation (epl) index, which is displayed in Table A3 , are oecd (2004) for the 1980-1999 period and Lazear (1990) for the years before 1980. We follow the same procedure as Blanchard and Wolfers (2000) to construct time-varying series, which is to use the oecd summary measure in the 'Late 1980s' for 1980 Table A1 : The distribution of nominal wage cuts relative to the number of observations by countries and years Y e a r A u s t r i a B e l g i u m C a n a d a G e r m a n y D e n m a r k S p a i n F i n l a n d F r a n c e G r e e c e I r e l a n d I t a l y L u x e m b o u r g N e t h e r l a n d s N e w Z e a l a n d N o r w a y P o r t u g a l S w e d e n u k u s T o t a l Table A2 : Country-year specific empirical (top number) and notional (middle number) incidence rates and the associated p-value (bottom number).
Y e a r A u s t r i a B e l g i u m C a n a d a G e r m a n y D e n m a r k S p a i n F i n l a n d F r a n c e G r e e c e I r e l a n d I t a l y L u x e m b o u r g N e t h e r l a n d s N e w Z e a l a n d N o r w a y P Table A2 (continued) Y e a r A u s t r i a B e l g i u m C a n a d a G e r m a n y D e n m a r k S p a i n F i n l a n d F r a n c e G r e e c e I r e l a n d I t a l y L u x e m b o u r g N e t h e r l a n d s N e w Z e a l a n d N o r w a y P o r t u g a l S w e d e n u k u s 1983 0.000 0.000 0.100 0.042 0.000 Table A2 (continued) Y e a r A u s t r i a B e l g i u m C a n a d a G e r m a n y D e n m a r k S p a i n F i n l a n d F r a n c e G r e e c e I r e l a n d I t a l y L u x e m b o u r g N e t h e r l a n d s N e w Z e a l a n d 
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The B.E. Journal of Macroeconomics, Vol. 8 [2008] , Iss. 1 (Advances), Art. 15 Table A7 : Results from 5000 simulations on regions and sub-periods. 1973-79 1980-89 1990-94 1995- Notes: See Table 1 Table A8 : Results with country-specific and period-specific underlying distributions and country-year specific symmetric distribution. The period-specific underlying distributions are based on observations from the periods 1973-79, 1980-89, 1990-94, and 1995-1999 respectively. 
Region

